FIVE-YEAR REVIEW REPORT
Palmerton Zinc Pile
Superfund Site

Palmerton, Carbon County, Pennsylvania

Prepared by:
U.S. Environmental Protection Agency
Region III

Philadelphia, Pennsylvania

Thomas C. Voltaggio; Dirgctor Date
Hazardous Waste M nt Division

//ﬁ%gg// G/2¢ /74



U S. Environnmental Protection Agency
Region |11
Hazar dous Waste Managenent Division
Fi ve- Year Review ( Type l|a)
Pal merton Zinc Pile Site - Palnerton, Pennsylvania

l. I nt roduction

Authority Statenent. Purpose. EPA Region |1l conducted this review pursuant to CERCLA section 121(c),
NCP section 300.400(f)(4)(ii), and OSVER Directives 9355.7-02 (May 23, 1991), and 9355. 7-02A (July 26, 1994).
It is a statutory review The purpose of a five-year reviewis to ensure that a renmedial action remains
protective of public health and the environnent and is functioning as designed. This document will becone a
part of the Site File. This review (Type la) is applicable to a site at which response i s ongoing.

Site Characteristics.

The Pal merton Zinc Superfund Site is located in the Borough of Pal merton, Carbon County, PA about 20 mles
north of Al entown. Approxinately 6500 residents live in Palnerton. From 1898 to about 1981, a zinc snelter
was operated within the Borough. The snelter was purchased in 1967 from private ownership by Qulf and Wstern
Corporation (G&W. In 1981, Horsehead Industries, Inc. purchased the snelters. The site was placed on the
National Priorities List (NPL) in Dec. 1982.

The snelting operations were |ocated at two separate plant |ocations. The west plant snelter began operations
in 1898, and the east plant in 1911. Both plants ceased operations about 1981. The facility recovered zinc
and other nmetals for the nmanufacture of machi nery, pharnaceuticals, pignents, and other products.

The primary zinc smelting operation utilized concentrated sul fide ores. The snelters over the years have
emtted vast quantities of zinc, |ead, cadmum and sul fur dioxide. This pollution led to the defoliation of
approxi mately 2000 acres on Bl ue Muntain, deposition of heavy netal contami nation within the Borough and the
val l ey, and the stockpiling of approximtely 32,000,000 tons of slag. The slag pile, which is called the

C nder Bank, is causing pollution of the shallow aquifer and the Aquashi cola Creek which flows through the
Borough into the Lehigh Rver. It was apparently conmon practice to deposit this slag nmaterial in this waste
pile before it was fully quenched. Therefore significant parts of the interior of the G nder Bank continue to
bur n.

Surface soil sanples taken on Blue Muntain reveal ed contam nation |evels of cadm umfrom 364 ppmto 1, 300
ppm lead from1,200 ppmto 6,475 ppm and zinc from 13,000 ppmto 35,000 ppm Mst of this contanination is
contained within the top 6 to 10 inches of soil. This is because the netals are bound in organic materials
whi ch prevents nore significant downward novenent of netals.

The Cinder Bank is approximately 2.5 mles Iong, 200 feet high, 200 feet wide at its crest, and 1,000 feet
wi de at the base. The C nder Bank consists of nostly residual netals and carbonaceous naterial. As a result
of either inconplete quenching or spontaneous conbustion, portions snoul der continuously. The contanination
within the G nder Bank consists of 3,600 ppmlead, 250 ppm cadm um and 27,000 ppm zinc, as well as other
net al s.

Since 1981, when Horsehead Industries, Inc. bought the facility, it has been operated as a hazardous waste
recycling facility. It presently processes RCRA waste nunber K061, electric arc furnace (EAF) dust. This dust
is aresidue fromthe steel m Il industry which contains significant |evels of several hazardous netals,
including | ead, cadm um and zinc. Horsehead Industries Inc. (H1) is the parent conpany with two
subsidiaries. The first is Zinc Corporation of Arerica (ZCA) the facility operator. The second i s Horsehead
Resour ce Devel opnent Conpany (HRD) which is responsible for research and devel oprment, includi ng consi derabl e
managenment of the remedial action in progress on Blue Muntain, the only renedial action underway at this
time.

1. Di scussion of Renedial (hjectives; Areas of Nonconpliance.

The Site has been divided into four operable units. The following is a brief history of the first operable
unit (QU), the Blue Muntain Restoration Project:

perable Unit # 1 - Blue Muntain

QU # 1 consists of the revegetati on of approximtely 2,000 acres on Blue Muntain under an interimrenedy
[see encl osed excerpts fromthe Declaration for the Record of Decision (ROD)]. The Renedial Investigation and
Feasibility Study (RI/FS) was conducted by EPA. The ROD was i ssued on Septenber 4, 1987. The selected interim
alternative is to apply a sludge/line/fly ash mxture with grass seeds and tree seeds. Wile not addressing



all applicable or relevant and appropriate requirenents (ARARs), the selected alternative was deened
consistent with those action-specific ARARs addressing sludge application, a special concern of the
Commonweal t h of Pennsyl vania, who accepted the RCD.

A Consent Decree (CD) to performthe renedial design and renedial action (RD RA) was entered into between
EPA, ZCA, and HRD on Cct. 18, 1988. The final plans were received in EPA on April 15, 1991. Approval to start
construction was given on May 7, 1991. Approximately 200 acres per year were schedul ed for renedi ation.

The ROD refers to the renedi ati on of 2,000 acres, however the exact limts of restoration were not precisely
establ i shed. Approximately 775 acres has undergone the sludge/line/flyash plus grass/tree seeds application
process. A tinber survey conducted in 1994-1995 by the Potentially Responsible Party(ies)(PRPs) identified
areas where sufficient tree density per the requirements of the remedi al design (435 live trees per acre)
already existed and thus did not require renediation. The U S. Arny Corps of Engineers (USACE) , Tobyhanna,
PA has been EPA" s RA oversight contractor since 1990 and has extensive experience with this effort. As of
this date, the remedy ( i.e. sludge/linme/fly ash mxture with grass seeds and tree seeds) has been applied to
those areas specified in the RD.

In conjunction with that oversight, an audit report was prepared by the U S. Arny Corps of Engineers (USACE)
Wat erways Experiment Station (WES), and the USACE Col d Regi ons Research and Engi neering Laboratory (CRREL) at
the request of U S. EPA Region Il (USEPA) concerning the restorati on success of the interimrenedial action.
That report, date January 25, 1995, concluded the follow ng:

. The application of the sludge/ |ine/flyash m xture (ECOLOAM n) appeared to stabilize the treated
areas, reduce soil erosion and inprove soluble (contam nant netals) water quality associated with
runoff to a large extent.

. Sol ubl e concentrations of metals were still above water quality criteria.

. Pl ant -avail abl e netals fromthe contaninated soil were not affected or may have increased, resulting
in plants continuing to take up excessive netals, and potentially contaninate foodchains.

. Wi | e establishrment of grass cover appeared successful, reestablishnent of tree cover did not. O 14
test plots evaluated, eleven had tree counts of |less than the 435 |live woody stens per acre called for
in the renedi al design.

. The establishnent of the indigenous volunteer birch and popl ar species, known to take up hazardous
netals fromthe soil into | eaves, could make these nmetal s available to the foodchain, especially
invertebrates, via leaf litter. This could be counterproductive to the renedi al objective of in- situ
stabilization of hazardous netals in the soil, and, in conjunction with a newy vegetated Muntain,
attract wildlife to a potentially contam nated foodchai n.

. USACE WES/ CRREL observati ons have not shown tap root penetration bel ow the ECOLOAM | ayer.

The PRPs, at the suggestion of USACE WES/ CRREL and EPA, planted test plots of tree seedlings in |ate 1995.
This invol ved breaking through surface soil with a dibble bar, then planting seedlings into the subsoil, with
sone augrmented by ECOLOAM to allow the tap root access to soil below the contaninated |ayers. This effort
utilized | ow metal s uptake species (oak and nmaple) and is being evaluated at this tine. Tree seedlings were
the specified alternative in the RODif the tree seed would not adequately gerninate.

The Site has three other operable units. The following is a brief history and current status of each:

Qoerable Unit #2

This QU deals with renediation of the G nder Bank. In Septenber 1985, HRD and ZCA entered into a Consent
Decree to conduct a RI/FS for the G nder Bank. A ROD was issued on June 29, 1988. The sel ected alternative
included the foll ow ng:

1. Slope nodification to enhance precipitation runoff fromthe G nder Bank, thus reducing the anount of
infiltration through the G nder Bank. Grading specification are to be developed in the Pre- Design.

2. Construction of surface water diversion channels to collect the runoff fromBlue Muntain and the G nder
Bank, and the |leachate fromthe G nder Bank. This water is to be treated prior to entering the stream

3. Construction of a cap consisting of a mninumof 18 inches of soil and 6 inches of clay or a soil/
bentonite m xture.

4. Vegetative cover consisting of a sludge/ linme/ fly ash mxture, grass seeds, and tree seedi ngs.



This alternative has been the subject of controversy between the PRPs and the Pennsyl vani a Departnment of
Envi ronnental Protection (PADEP) and is currently being reeval uated by EPA. Specifically, PADEP has cl ai ned
that the slope nodifications rmust neet their Minicipal Landfill Regulations and that the fires within the

G nder Bank must be extinguished. In EPA' s Engi neering Eval uation and Cost Analysis (EE/CA) for this renedy,
EPA' s contractor, Black & Veatch Waste Sciences, Inc. estimated that the cost to inplenent the PADEP s cap
and extinguish the interior fires would be approximately $250 mllion.

The PRPs agreed to perform additional studies in support of a possible alternative renedy. These included an
air nonitoring programto determne if the fires present an environnmental threat, and the investigation of
sone | atest recycling technol ogy. Work began in 1992 and was conpleted in 1994. The collective results of

t hese studi es were inconclusive.

On July 20, 1994, EPA Region Ill's Hazardous Waste Management Division (HMD) invited HRD (a subsidiary of
H1) to submt a work plan for a denonstration project to attenpt to vegetate areas of the G nder Bank under
t he Conprehensi ve Environmental Response, Compensation and Liability Act (CERCLA, i.e. Superfund). On
Novenber 13, 1995, the United States entered into a Consent Decree (CD) with H'I regarding multiple

conpl ai nts under the Resource Conservation and Recovery Act (RCRA), the dean Air Act (CAA) and the dean
Water Act (COWA) which, anong other things, resulted in a very simlar vegetation project being presented to
EPA Region IIl' s Water Division (WATER) as a pollution reduction technology (PRT) in the CD. Specifically
this approach was advanced as a neans of achieving the effluent limtations described in that CD

I'n January 1996, EPA HWWD found that the vegetation project proposed as part of this CD essentially
duplicated the denonstration work originally proposed by HRD to HWD under Superfund. For this reason, EPA
Region Il HWD decided that they would evaluate H 1/ HRD s effort to vegetate those portions of the G nder
Bank described in the CD under the oversight of WATER To date, H I/HRD has taken NO action on this project,
havi ng claimed a force nmajure issue agai nst PADEP. |In August 1996 the United States Departnment of Justice
(DQJ) addressed this issue and gave notice to the PRPs to begin work.

perable Unit # 3 - Ofsite Soil Study

In Cct. 1991, EPA began a conprehensive environnental sanpling programin conjunction with the ATSDR health
testing in Palnerton and Ji m Thorpe. The EPA environnental sanpling final report was issued in January 1995.

In Spring of 1992, EPA" s National Enforcenent Investigations Center (NEIC in Denver, CO began a source
identification study to determne the various sources of the contami nation in the Borough of Palnerton. This
study was conpleted in June 1994 and concl uded that over 90% of the |ead, cadm umand zinc contam nation in
Pal merton was due to past primary zinc smelting, approxinately 10% was due to contenporary (since 1981) EAF
dust recycling activities and contam nation due to | ead-based paint, |ong clainmed a nmajor source by sone
factions in Palnmerton was " insignificant."”

A health study by the Agency for Toxic Substances and D sease Registry (ATSDR) was conpleted in April, 1994.
Anong its findings were that 27%of children tested by ATSDR in Pal nerton had el evated bl ood | ead | evels,
that is, blood | ead | evels of 10 ug/dL or higher.

Fol l owi ng two unsatisfactory efforts by the PRPs, EPA Region |IIl began a (Super) Fund-lead risk assessnent
for the Borough of Palmerton in March 1995. EPA has invited both the community and the PRPs to participate in
this endeavor. This risk assessnent is expected to be conpleted by the end of this year and EPA plans to
issue a ROD for QU #3 by late 1997 or early 1998.

oerable Unit # 4 - Areawi de Goundwater/ Surface Water |nvestigation

This investigation is to involve the groundwater, surface water, and the any effects fromexisting solid
wast e managenent units within the operating facility on sane. An areaw de ecol ogical risk assessnent wll
al so be included in this operable unit.

EPA invited the PRPs to undertake the RI/FS for this operable unit via Special Notice issued in Decenber
1995. The PRPs declined in early 1996. EPA took over the RI/FS for Operable Unit # 4 effective June 1996 as
anot her Fund-lead effort and expects to begin work before the end of the year.

1. Recommendat i ons.

EPA/ USACE wi || continue to evaluate the success of the interimrenedy applied to the first 1,000 acre area of
Bl ue Mountain, Operable Unit # 1. EPA/USACE will also continue to explore current and future methods of
reforestation with the PRPs to neet the tree establishnent and other requirements in the renedial design. The
i ssue of maintaining adequate in-situ stabilization of hazardous netals in the soil to prevent potential
recontam nati on of the food chain will also be a part of this effort.



EPA will |ikew se continue to address immediate and long termthreats to hunman health and the environnment as
characterized by the other operable units.

V. St at ement on Protectiveness.

The remedy is not at this time protective of human health and the environment. EPA is taking steps to make
the remedy protective. (See IIl. Recomrendati ons above).

V. Next Fi ve-Year Review.

The next five-year revieww ||l be conpleted no |ater than Septenber 30, 2001.
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DECLARATI ON FOR THE RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

Pal nerton Zinc Superfund Site - Blue Muuntain Operable Unit Town of Pal merton, Carbon County, Pennsylvania

STATEMENT CF PURPGCSE

Thi s deci sion docunent represents the selected renedial action for this site devel oped in accordance wth
CERCLA, an anended by SARA, and to the extent practicable, the National Contingency Plan.

STATEMENT OF BASI S

This decision is based upon the adm nistrative record ( index attached) . The attached index identifies the
itemrs which conprise the adm nistrative record upon which the selection of a renedial action is based.

DESCRI PTI ON OF THE SELECTED REMEDY

This is an interimrenedy...(indeciferable)...of three separate operable units at ...... (i ndeciferable).
The other two operable units are being investigated by the responsible parties and will be addressed at a
| ater date.

The selected site remedy does not attenpt to ensure conpliance with all ARARS, but will be consistent, to the
extent practicable, with those action specific ARARS addressi ng sludge application, the dean Water Act and
Best Managenent Practice requirenents.

The sel ected remedy consists of using a mixture of sewage sludge and fly ash to revegetate the defoliated
areas of Blue Mountain. The general procedures for the revegetation programwould be as foll ows:

- Step 1. Heavy equi prent (i.e., bulldozers) would be used to install access roads in the areas
targeted for revegetation.

A concrete pad with reasonabl e berns would be installed to mx the sludge and fly ash
on-site.

- Step 2: Linme potash application -- Linme and potash would be sprayed on the areas targeted for
revegetation. Line would be applied at approxinmately 10 tons per acre and potash at 80
pounds actual K per acre.

- Step 3: Sludge-fly ash application -- The sludge-fly ash m xture would be applied by spraying the
m xture onto the target area. The sludge- fly ash ratio will be based on further analysis of
the field test plots. The sludge will be obtained fromthe Town of Pal merton, Allentown,
and, if necessary, Phil adel phia.

- Step 4: Plant target area -- Grasses would be planted by blowing a m xture of grass seed onto the
target area. Studies are continuing on the feasibility of also blowing tree seed onto the
area. If tree seed will not gerninate, seedlings will be planted.

- Step 5: Apply mulch -- To protect the seed and pernit germ nation, adequate rmulch will have to be
applied. Miulching may be reduced or elimnated if spring oats are planted in the fall. This

will provide winter cover that will die by spring. The target areas can then be seeded with
the permanent plant species in the spring, and the spring oat stubble will serve as a
protective “mul ch” cover for the pernmanent species needed.

DECLARATI ON

The selected remedy is an interimrenmedy and is protective of human health and the environnent, attains
Federal and State requirenments that are applicable or relevant and appropriate, and is cost-effective. This
remedy satisfies the preference for treatment that reduces nobility or volume as a principal elenent.
Finally, it is determined that this renedy utilizes pernmanent solutions and alternative treatnent

t echnol




Recommended Al ternative

Section 121 of SARA and the current version of the National Contingency Plan (NCP) (50 Fed. Reg. 47912
Novenber 20, 1985) establish a variety of requirements relating to the selection of renedial actions under
CERCLA. Applying the current evaluation criteria in Table 2 to the three remaining remedial alternatives, we
recommend that Alternative 3 be inplemented at the Palnerton Zinc Superfund Site

This is an interimrenedy for the site. Wien the RI/FS' s for the other operable units are conpleted by the
responsi ble parties, ROD's will be issued to address all aspects of the site. This interimrenedy wll not,
however, be inconsistent with a final conprehensive renedy for the site. This interi mrenmedy does not attenpt
to ensure conpliance with all ARARS for the entire site, but as discussed above under Alternative 3, will be
consistent, to the extent practicable, with those, action specific ARARS addressing sludge application, the
Cl ean Water Act and, Best Management Practice requirenents.

This alternative consists of using a m xture of sewage sludge and fly ash to revegetate the defoliated areas
of Blue Muntain. Based on greenhouse studies and results of field tent plots it appears that this technol ogy
is feasible.

Al t hough changes may be nade to application rates and/or sludge-fly ash ratios, it appears that a genera
outline of the procedures for the revegetati on programwoul d be as foll ows:

Step 1: Site preparation -- Heavy equi prent (i.e., bulldozers) would be used to install access roads
in the areas targeted for revegetation

A concrete pad with reasonabl e berns would be installed to mx the sludge and fly ash
on-site

Step 2: Linme potash application -- Lime and potash would be sprayed on the areas targeted for
revegetation. Line would be applied at approxinmately 10 tons per acre and potash at 80 pounds
actual K per acre.

Step 3: Sludge-fly ash application -- The sludge-fly ash m xture woul d be applied by spraying the
m xture onto the target area. The sludge- fly ash ratio will be based on further analysis of
the field test plots. The sludge will be obtained fromthe Town of Pal nerton, Allentown, and,
i f necessary, Philadel phia

Step 4: Plant target area -- Grasses would be planted by blowing a m xture of grass seed onto the
target area. Studies are continuing on the feasibility of also blowing tree seed onto the
area. It in not yet clear if tree seed will germnate on the site. If tree seed will not
germ nate, seedlings will be planted.

Step 5: Apply mulch -- To protect the seed and permt it germ nation, adequate rmulch will have to be
applied. Ml ching may be reduced or elimnated if spring oats are planted in the fall. This
will provide winter cover that will die by spring. The target areas can then be seeded with
the permanent plant species in the spring, and the spring oat stubble will serve as a
protective “mul ch” layer for the pernmanent species seed

Schedul e

The anticipated schedule is to continue with sone limted design studies in the Fall of 1987. Begi nning as
soon as possi ble, but probably not before the end of 1987, large scale, multi-acre revegetation wll begin.
It will take a nunber of years to conplete the renmedial action, the exact tine depending on the amount of
sl udge available. EPA s goal is to conplete the project in five years



PENNSYLVANILA COMMOMNWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRCNMENTAL RESCURCES
Fost Office Box 2083
Daouty Seaciecary lov Harrisburyg, Pennsylania 17120
Ervircnmentsl Protaction August 20, 1987

1 Stephen B, Wassersug, Director

1 Hazardous Waste Management Division
] 1.5, Envirenmental Protection A gen oy

| 841 Chestmut Buildmg

1 Philadelphia, PA 19107

Daar Mr, Wassarsug:

We have reviewsd the draft "Site Deseription and Surmmary of Eemedial Altemative Selaction”
Eeport for the Blus Mountam Eevegetation Project, The Department Supports this projsct and agress that the

tnal demonstration plots matalled m 1986 proves the wability of praymng a shadges and fly ash msturs to provide a
arowth media for penmanent revegetation of the mountam.

We find the report satisfactory m itz present form and have no recommendation, Thanle you for the
opporhinity to review this report.

Sineerely,

) 2 A

Blarle B, MoClellan



